NADPH oxidase activation in fibronectin adherent human neutrophils: A potential role for beta1 integrin ligation.
Hydrogen peroxide production by human neutrophils is tightly coupled to integrin ligation. This provides a means for spatial localization of oxidant production. However, integrin specificity and consequent signaling mechanisms for this process remain undefined. In the present study we demonstrate that otherwise unstimulated neutrophils adherent to fibronectin, a beta(1) ligand, but not fibrinogen, a beta(2) ligand, produce hydrogen peroxide in a time-dependent fashion. We hypothesized that signaling proceeded through focal, adhesionlike structures. Triton-X insoluble (actin cytoskeleton) fractions from suspension phase cells and cells adherent to the beta(1) integrin ligand fibronectin were assessed for the presence of the integrin-associated kinase Pyk2, the scaffolding protein paxillin, and the downstream Src family kinase Lyn. Lysates were subjected to immunoprecipitation with anti-phosphotyrosine and probed for Pyk2, paxillin, and Lyn. Associations between focal adhesion kinase (FAK) and paxillin were determined by immunoprecipitation with anti-FAK and probing with anti-paxillin antibody. Activation of NADPH oxidase was determined by demonstration of redistribution of p47(phox) in Triton-X insoluble fractions. NADPH oxidase activation, as judged by H(2)O(2) production, occurred with fibronectin-, but not in suspension or fibrinogen-adherent cells. Cells adherent to fibronectin for 20 minutes demonstrated marked increases in Pyk2, paxillin, and Lyn activation in comparison to fibronectin-adherent and suspension phase cells. This study demonstrates that fibronectin adherence is a significant initiating factor for NADPH oxidase assembly in human neutrophils. This appears to be mediated by beta(1) integrins. We demonstrate formation of focal adhesions containing Pyk2/FAK, paxillin, and Lyn, and translocation of p47(phox).